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Summary
In France, boars  are  classified  by the  National  Program for  Sow Herd Management,
according to the size of the litters produced. All boars with an average of less than 8 live-born
piglets,  from  at  least  6  litters,  are  cytogenetically  examined.  Since  1979,  three  different
reciprocal translocations have been identified  by our  laboratory  in  the  hypoprolific  group.
A new fourth  reciprocal  translocation,  not  hitherto  described,  has  just  been  found.  The
carrier  Landrace  boar  had  produced  an  average  7.2 ± 2.65  piglets  in  24  litters,  i.e.  a
31.23 p.  100 reduction of prolificacy. This animal is  carrying a new reciprocal translocation
involving  the  small  acrocentrics,  nb.  16  and  17.  The  animal  production  and  economic
consequences of  the  chromosomal abnormalities  are  discussed.
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Résumé
Une nouvelle  translocation  réciproque chez  lui  verrat  hypoprolifique
En France,  les  verrats  sont classés  par  le  Programme National  de Gestion  Technique
selon la  taille  des portées qu’ils  produisent. Tous les  verrats produisant en moyenne 8  por-
celets  par portée ou moins,  sur un minimum de  6  portées,  sont  étudiés  du point  de  vue
cytogénétique.  Ainsi,  depuis  1979,  trois  translocations  réciproques  différentes  ont  été
identifiées.  Une nouvelle  translocation,  impliquant  les  chromosomes  16  et  17  est  décrite
chez un verrat Landrace qui produit 7,2 ± 2,65  porcelets  en moyenne sur  24  portées.  La
réduction de la prolificité de cet animal est de 31,23 p.  100. Les conséquences des anomalies
chromosomiques pour l’élevage  sont discutées.
Mots clés :  Porc, hypoprolifique,  translocation réciproque.
(1)  Presented at the 4th American Symposium on Cytogenetics of Domestic Animals. June 9-12,
1985.  University of Illinois,  Urbana, U.S.A.I.  Introduction
Chromosomal structural abnormalities in man  and animals may  cause reproductive
disorders.  The  most  frequent  chromosomal  abnormalities  connected  with  repro-
ductive  failures  in  pigs  are  reciprocal  translocations (F ECHHEIMER ,  1981 ; P OPESCU ,
1982 b).  The consequences  of  heterozygosity  for  a  reciprocal  translocation  are  the
formation of chromosomally unbalanced gametes by nondisjunction. Fertilization with
unbalanced gametes results  in  embryos with unbalanced karyotypes,  which are  very
often lethal.  Thus, formation of chromosomally unbalanced embryos due to  a  reci-
procal  translocation  will  lead  to  reduced  litter  size.
II.  Material and methods
In  France,  boars  are  classified  according  to  litter  size,  within  the  National
Program  for  Sow Herd  Management.  Almost  800.000  animals  are  checked  each
year.  In  cases  where  the  boars  are  still  alive  when the  listing  is  published  every
3  months,  all  animals with an average of  less  than  8  live-born  piglets  from at  least
6 litters  are  cytogenetically  evaluated.
The last hypoprolific case was a Landrace boar which had produced an average
7.2 ± 2.65 piglets  in 24 litters,  i.e.  a 31.23 p.  100 reduction of prolificacy  (fig.  1).
The cytogenetic study was made by classical staining as well as R, G  and T - banding
methods. The chromosomes were aligned  according  to  the  recommendations  of  the
Reading Conference (FORD et  al.,  1980).
III.  Results and discussion
This animal was carrying a new reciprocal  translocation,  not hitherto  described,
involving chromosomes 16 and 17 (fig.  2). A  very small distal segment of chromosome
n&dquo;  17  was translocated  to  chromosome n°  16.  Because  of  the  small  size  of  these
chromosomes it  was not possible  to  provide evidence for the reciprocal exchange.
Since  1979,  three  different reciprocal  translocations have been identified  in  the
hypoprolific group by our laboratory : 4/14 (POPESCU  & L EG A ULT ,  1979), 3/7 (P OPES C U
et  al.,  1983) and 5/14 (PO PE scu  et  al.,  1984). The 16/17 translocation  is  the fourth
one.  For investigation  of the  consequences of these  abnormalities  on prolificacy,  we
produced  some  animals  carrying  both  4/14  and  3/7  translocation (B AHR t et  al.,
1984).
Contrary  to  cattle,  where  the  most frequent  structural  abnormality  is  Robert-
sonian  translocation (P OPESCU ,  1982  a),  reciprocal  translocations  seem  to  be  themost common ones in  pigs.  Including the latest abnormality described in France, the
total  number of different reciprocal  translocations  is  now 19  (tabl.  1).  The decrease
in  prolificacy  varies between 26 and 100  p.  100.  This  variation  might be explained
by the different behaviour of each abnormal chromosome.The frequency  and  different  types  of  unbalanced  gametes  produced  by  each
abnormal chromosome depend on the  chromosome involved,  the  size  of  the  trans-
located segment, and on the presence of chiasmata within the translocated  segment.
In 3 different cases of reciprocal translocations in pig,  cytogenetic studies of embryos
before and after implantation showed that reduction of litter  size was due to  forma-
tion  of embryos with unbalanced karyotypes.  Thus, A KESSON   & H ENRICSON   (1972)
found 5 different types  of unbalanced karyotypes in  pre-implantation embryos sired
by a boar  carrier  of  11/15 translocation,  KING et  al.  (1981),  seven  different  types
from a boar with a 13/14 translocation and P OPESCU   & B OSCHER   (1982) six different
types from a boar with a  4/ 14  translocation.
It  should  be  pointed  out  that  in  these  3  studies  the  authors  never  found  an
unbalanced  karyotype  in  newborn  piglets  sired  by  a  heterozygous  parent.  This
shows the lethal character of chromosomal unbalance and accounts for the embryonic
mortality  rise  in  carrier  animals.
Use of  a boar heterozygous  for  a reciprocal  translocation  in  a natural  mating
herd may  lead to a loss  of a 100 piglets  even before the farmer has discovered the
low prolificacy of the animal. However, it  seems that the translocation is  maintained
in  a  population  over  several  generations,  especially  through  the  females.  Indeed,
because  of  the  very  low  repeatability  of  litter  size,  it  is  difficult  to  detect  the
abnormality  in  females  and  the  latter  are  generally  culled  after  having  produced
3-5  litters.  The  abnormality  can  therefore  easily  be  maintained  in  the  population
(L EGAULT   & P OPESCU ,  1981).  For example, the  3/7 translocation,  identified  for  the
first time in  1980, is  still  present in several farms, in  1985 (P OPE scu,  not published).On  a sample of 6467 boars who had sired a minimum 6 litters,  10 of them were
detected  as  hypoprolific  (i.e.  1.5  p.  1000).  Unfortunately cytogenetic  examination  is
possible  only  on a  small  proportion  of  these  suspected  animals,  primarily  because
they are dead at time of collection. Indeed, since 1979, we have studied only 24 hypo-
prolific boars. Among them 10 were carrying a translocation, which represents  about
0.6  p.  1000.
In  a  recent  paper,  we estimated  the  financial  consequences  of  a  hypothetical
chromosomal abnormality, using the simulation model PORSIM (P OPESCU   & T IXIER ,
1984). So, in a herd of 42 sows, a translocation carrying boar was used for 9 months.
along with a normal boar. Comparison of the income of this  farmer with  a control
farmer showed a 48 to  57 p.  100 reduction,  depending on the type  of production :
i.e.  4000 to  6000 $.
The frequency  of  chromosome  abnormalities  in  the  pig  and  their  deleterious
consequences  for  pig  production clearly  indicate  the  practical  aspect  of  cytogenetic
evaluation of breeding animals, in particular those intended for artificial  insemination.
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